Phosphorylated neurofilament antigens in neurofibrillary tangles in Alzheimer's disease.
Neurofibrillary tangles (NFT) are a hallmark of Alzheimer's disease (AD), and their presence correlates with the presence of dementia. A major constituent of NFT is the insoluble paired helical filament which shares some antigenic relationships with normal cytoskeletal elements, particularly neurofilaments. If neurofilament proteins (200, 145-160, and 68 kilodaltons [kd]) participate in the formation of NFT, the distribution of these constituents might be expected to be abnormal. To examine this issue, we used immunocytochemical methods to localize phosphorylated and nonphosphorylated epitopes of neurofilament proteins in hippocampal neurons of controls and patients with AD. Normally, the 200-kd neurofilament protein is not phosphorylated in the perikarya of neurons. However, in AD, many pyramidal neurons contained immunoreactive phosphorylated neurofilaments. Patterns of immunoreactivity (linear, flame-shaped, or skein-like within perikarya) greatly resembled the appearance of silver-stained NFT. This pattern of immunoreactivity was not present in hippocampal pyramidal neurons in controls, except in one aged patient in whom adjacent silver-stained sections revealed a few NFT. Patterns of immunoreactivity with antibodies for nonphosphorylated neurofilament proteins were similar in control and AD neurons. Our results indicate that some NFT are associated with abnormal distributions of high molecular weight phosphorylated neurofilament proteins. One domain of the 200-kd protein is believed to be a component of the side arms which link neurofilaments and interact with microtubules. Abnormal interactions of perikaryal neurofilaments could play a role in the genesis of NFT, and this abnormality of the cytoskeleton could contribute to the dysfunction of neurons at risk in AD.